Li/Li + . For example, LiPF 6 is known to decompose into LiF sediments and PF 5 gas at high potentials 1 . PF 5 gas will result in ring opening of the cyclic carbonate and also attack the carbonyl oxygen atoms of the linear carbonates, catalyzing further decomposition of the organic solvents 2 .
In order to minimize the decomposition of the organic solvents, LiF was used. The additive, tris(pentafluorophenyl)borane (TPFPB), was also added to improve the solubility of LiF in the organic electrolyte. The stability of the electrolyte was tested using Li metal vs. a pure Al electrode at 22°C and 70°C. Figures 2a and 2b) ; a.u., arbitrary units. This is in agreement with the results in Figure 2e . After the release of F -ions in the discharged sample, the carbon matrix maintains its defective structures, and therefore, C 1s peak in the discharged sample (b) still appears a strong sp 3 C peak as similar in (a). The broaden C 1s peak in the discharged sample in (b) may also be due to the intercalation of lithium ions 6 ; a.u., arbitrary units. The Li-CNT-F batteries demonstrated excellent cycling performance at 22°C with less than 1% capacity loss after 50 cycles. At 70°C, the capacity decreased from 1046 mAh g -1 to 847 mAh g -1 in the initial 5 cycles, and stabilized at ~820 mAh g -1 .
Figure S9| The effect of in-situ formed defective carbon structure. Charge-discharge curves at 22°C and a current density of 40 mA g -1 , for the pristine CNTA paper electrode without electrochemical induction treatment (black lines) and for the CNTA paper electrode after Induction Process A1 at 70°C (red lines). The corresponding carbon structures are shown in the inset TEM images.
